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In the treatmen七of tbe V乱日culartli何日担問% of the extremitie日 a great m乱ny
rn叶.hotls,hoth medic・r.l a1ul sm・広ic乱1.h乱vebeen employed from early times up to 
thP present. l<,or the自ur・gic乱loperativ(e treatment of such vnscular diseases of 
the extremities, R L(>riche ( 1) first a<lvoc川edperi九rterialsympathectomy in 1913 
and thereafter the practi《叫乱pplicationof this method w自S generalized by the 
efforts of F. Briiuin宮（2)arnl 0. Stnhl <B ). 'rheuceforth a lm玄enumber of authors 
al ove1・ the 'rnrld have eaεei匂も乱kenup the mattnr・れsan object of investigation 
awl mヶiticism. In 1921) 'r. Olrnmrn ( 4〕advocaもedlumho-sacrn.l and cervico・thoracal
織問、市1部、九，：r,不問脈二及ポエ外科的治療ノ影響＝就テ (;8:) 
syn 1prt the ti<- gnn gli en ect引Il,¥' instead uf Leriche's p'・iartpi・i:・ l syrnpathecturny. 
in aecunlanco with the suggestio11 of Dr. Hinmm It.r, l'r・ofesf;ol'd orthopae<li日
surge1γ in the Impm・ialU11iversity of :Kioto. H川・川1tlyH. Philip and I. Tunick 
( 5) report削la n《今、vtn~ ： ·fa11f‘，nt for the vn,scular rliseases in th引 lowerexti干mities, 
viz. the application of deep R 山t旬、11・日！？日 to the lumbar 符pi1臼． A. Aclson ancl Ci. 
Bnmn (fl）七1ドat刊lpntie11ts suff日ri1戸 frいIl ＼＇乱sp,nlarrlis肘山内心fthe lower・e:d1・e-
mities bア刷imhining・thelumh乱rsympntheti巴 gnnglionectomy with I』eriche’自
periarterin,l sYmp札thectomyr,n《1W. Oppel (7）似h引cnte<lsuprれ1・en乱lectomyas a 
11ew内ll目!Cirnlre;neピlvfor vascular <lisenses i1 tlw extremities. 
:¥L 01la, <'l"' .,f th日乱utho1’s,hns strnli判lpulsus 《liffonn.sin the upper an<l 
lower 臼てt.rnrni tiバ 1ワ’ 111Pfl.l•S 1f the nppnnlt11s 《levi州・1lηv hirnself (8) arnT pub-
lishe《lth《う rnsultsin his pneviトuspapen; (9), (10）.人＜＇l'Ol'li1広 tohis n1円ults,
puls11円《liffrn•1,s is founcl either・intlw upper extr干miti砧rSOI・i1the lower or in 
but.h in S<'Y<'rnl vas《・ular<lis自問制 s11d1 川 spontaneous gau日l'Pl畦， dnmlicatio 
intiう!'Jui十（且＇nsand Hnynau<l，只 rlise札目時’ 羽•ithout m1_・ ＂＇＇斗 l＇十iり1. It i円 ratlwr noti巴H仇ble
that in】IP:¥J'
affoれt肝<1符i《le’pnl円U怜《liffernn日 h乱日 beenproverl in both tlw uppm・11《1the lower 
巳xtremitfosor oulv i1 the lowm・e:dremities.
Iu tlw presell t r 
川 itlw V品目引ular1li目白れ日e円 。ftlw t.rPnh11ents :tl川、V men tiいne《1. 1>・ ぃl>s<•rvi11戸 the 
clrnnμ:r‘i1 the pulsns 1liffe1・ens.
I. Results of the experiments. 
Thi~ 昭文日minnt.irmsw1・n1 mtrrierl ぃntin pntif'J1十円 ¥Yho ¥YHi' tn叫十判lwith 8,Ympn.-
the日tominor rlr噌l》 Rlltgen therapy or ft 《＇OJllhi11乱tion《，fth円府inthe f'十SUI、口ic:il
clinic fr川 n1り当り to 19:10 un<ler the 兵ui11:me<• of A席目ist.-Prof.Dr. T. Oh思awa,the 
《lireれtorhei11ば ah削mt.Pulsu日 11iffernu;in the 111•pei· al¥<1 l川、円 extn・mi十i伺 was
exam in制1l》.1・ :¥f. 011rt's sphygmrnlifforenti 《 •111バドr. the同i'llPl》1・essu1下 beinρapplie1l
to the arms anrl thighs before and after thド SUl'・gicalnp<;rati川 l In th。σasド of
the pulse curve, the authors examinecl the (liffe1下1いesin t.href' f乱f'torn,n乱mely
the amplit.urle ! P. D.), the form (F.D. J nnd the tinH' (T. D. ). The l予loocl pressm下
of the examinees ＂’as abYHYS measu1明 lin the right hraehium "・ith Riva-Roeei’S 
sphyg・m01nm1omドt刊・ hy kり1・othnkow冶 ft UR「mltaton-JHド十h()(l,in tho Ritti11ロ’ P＇市hn・へ
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Swan’s first poinもW乱sadopted furもhemaximum blood pressure and his fourth 
pοinもforthe minimum. 'rhe loc乱Itemperature ¥YfiS estirrmted in the popliもe乱l
spac白 onboth sides. Ruch observations were l・epe乱teclns 101 g r.s th白 pa七ie11ts
sもayeclin the clinic aft白1・ the treatmeu七sandもhechange iu the pulsus differeus 
W乱Scompared with that in the clinic品1symptoms iuもhecourse of the diseases, 
Iもis very regre悦ablethaもin some cases the observatio11s were inも白nupt創1by 
some unexpected sequelae of the operation, 01・ by eo.rly dismiss乱1from th白
hospital under unavoidable circumstances. Th白 resultsofもheobs白rvation，七bus
obtain白cl,are shown in the following tables. 
T!ble. J. (case 1) f3. J., 32 years old, woman. 
Olin. diagnosis: Spontaneous gangrene. 
No. of I D時 of I Blood Tc刊誌~~diff. 何m) Puls. dif. (thigh) 
I I CmmHg.）「－：－一一一一一1一一一l一一一l I I 
｜ ｜ バー －~ • D. ' ' i .:¥. D. I I 
I ・ationI 一一一「一 • F.D.: T.D. I ー IF.D. ' T.I'. I '.¥fax. Min. ! I I I i ｜ 且 _R. ! L. : I ; R. I L. I ! 
I mm1 mm! I mm, mm: 
Oct. 25. IGO 1 64 I 6.5 I 4.5 ! + j - : 2.8 3.5 • + -
Oct. 26. Lumho:sacral sympathetic ganglionectomy was carried out. 
2 I Nov. 8. I 110 I 60 I日 1111+1-12・4I 2.7 I + 
3 Nov. 14. 106 76 - ! 2.7 2.7 
4 Nov. 2. 113 83 2.9 2.9 - i 2.2 
5 Dec. 13. 105 80 3.0 3.0 1.8 2.8 + 
Jan. l0'i (1930) Hriche旬。•pera‘iDn 
6 1 I 72 5 4 ; 3.7 I + I - 3.0 I 2.41 + 
7 Feb. 10. 93 67 7.9 ・ 8.5 + 6.1 5.8 + 
Course of the disease. 
B白forebeing 乱dmitteclto the hospiも乱1.the patieuもsuffered from p品inand a 
cold sensation in the lefむmiddlefinger in 1925乱mlthe suffering finger wa日
乱mputated. Claudication in the left lower exも1・erniもy in 1927 and tJ?e fourth 
and fifth toes were amput乱ted. The same complaint beg乱n on the opposi七e
side in March 1928 nnd at that time the thinl and fifth toes were amputated. 
Oct. 22. The patien七W乱sadmi七edもothe clinic. 
Oct, 25. A wound in the dorsal surfa巴eof the i・ight foot (length: 1,5 ems, 
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breadth: 1.5 ems.) 
Oct. 26. R白もroperiもone乱1lumbo・sacr乱lsympathetic g1111glioue巴tomywns perfo】・meil
on both sides and the 4th and 5th lumbar ganglions and the 1st aud 
2nd sacral ganglions were removed. 
Nov. 8. The ul巴erouswound日inboth fee七healedremarkably. Pulsus differens 
was examined. 
Nov. 14. The wound in th白 righもfoothealed entirely but in the left no notable 
change was seen. Pulsu円 differenswas examined. 
Nov. 22. In the dorsal surface of the left foot, the bone was seen. Pulsus 
differens was examined. 
De巴.13. The lef七3rdtoe coloured livirlly and had a pulsating pain. Pulsus 
differens was examined. 
Dec. 18-30. Deep R3nもgentherapy was applied dorso・venもrally乱nclventro-dorsally 
every other day. Dosis: 600 R .in七heleft lumbar region. 
Dec. 27. Slept well for the first time since the beginning of the illness. 
Jan. 12. Complain自dof sleeplessness and pain in the left foot. 
Jan. 15. L ’riche's operaもionwas performed on the left side. Denudation 7 ems. 
Jan. 28. Pain in the left foot lessened. Pulsus differens was ex:乱mined.
Feb. 10. Reトformationof an ulcer on the surf舵 eof healed ulcer. Pulsus differens 
was examined. 
Feb. 20. Dismissal. 
Table JI. (c田e2) E. T., 49 years old, man. 
C!in. diagnosis: Spontaneous gangrene. 
. of ID附 of I Blood pres. I __ Puls. dif. (arm? i I＿＞＿~ _d~f~~igh) 
I I (mmHg.）「て一一て了寸 「 • - I 
ami叫佃Iexamination I耳元：l~=dプD,I T.D. I . ;: i ;:_J F.D. T.D. 
一一一 I"nl " I I f.~1 I I I ;r~1 ~＇；＇ : I ! Dec. 20.  112 I96 せ.5 i もり＋ 一 川，予告．リ ＋ ー
Dec. 24-30. and Feb. 14-16. Deep R日ntgentherapy. 
2 I D肌 30 I山 78I 2.7I 2 7 I - I -! 2.5 I幻［ー＇ -
3 I Jan. 18. I 124 I 80 I 4.7 1 4.7 I - I -• 4.0 ・ 4.九
Course of the disease. 
Before being admiもtedthe vatient had complained of a cold sen日乱tionan<1 
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pain at th白 tipsof the left 1st aud 2rnl toes since 1927 aucl the wounds e11larg白cl
in 1930. 
Dec. 17. The patient官！s admitted to the clinic. 
Dec. 20. Pulsation in A. rlorsalis pedis rlextr・品川・ri,sfelt bu七no pulsa七ionin the 
corresponding artery on the opposite side. Pulsu日 rlifferens was 
e'Cnmiuecl. 
lJec~. 24ーピO :ind Jan. 14-16. Pc、Ts0-ventraland ventro-clor・saldeep x・rnytreatment 
was appliecl every other day. Dosis: GOO R. 
Dec. 30. Pain lessened co11siclerably arnl ulcerous "ouuds healed markedly. 
Pulsus differens '" Rぉ ex乱立1i1ecl.
Jan. 18. Grnnulation somewhat cleamicl. Pulsns differens was examined. 
Feb. G . Dismissal. 
T ible II. (case 3) l'. スI.,40 _Y<e品目。ld,m込:1.
（‘lin.《lia宮nosis:Spontaneousιa・1,,;r eつれ
:'¥o. of JatP of i Blood m ・ Puls. dif. (arm) ¥_ ~l竺型ゴ竺些LI I (mmHI-'..) ，~ 1一一一一！ I I 
ドー一~ ¥. D. r I A. D. I I I I -一 I F.l. T.D, I 寸 I F.D.' T.D. ext•nnnatいn1exannnut刊1'.¥Tax 1 :¥Tin. ' I I 1
R・ I L. i I R. I L 
m示1mm mm mm I 
.Tan 21. 198 82 4.6 ・U + - 2 !J 4 G + i 
.Jan. 23.--F＇町b.3. I~＇＂＇！＇ R ntgぞntherapy. 
! I _ I 
Feh. 10. 1 R . i 1 6.8 ＋ 4λ3.5 






Fel》. 28. ;;_:; I 4.8 ＋ 
＋ ＋ ユfar.λ. I 1.59 : 12 乃．乃 IG.9 
Course of the disease. 
Before admit.tan日e,the patient had been operatecl on lumbo・sacralsympathetic 
ganglionectomy with removal of the left 4th lumbar-ls七 sacralganglions and 
the right 1st s乱cralganglion on July 11; cervico開thorncal sympatheti巴 ganglio-
nectomy on both sirles on July 21., H¥28. Amputation of the righもmiddlefi.n只er
at the endoph乱langealjoint on l¥far. 25; ff-:riche’s operation on the righ七 side
on Nov. 26. 1929. Amputation of th白 rightmiclrlle toe at metatarsophalangeal 
joint on De巴. 11, 1929. 
Jan. 19. The patie1it was admittecl to the口linic.
・fon. 21. Nail of the ri只・htmiddle finger lost. Pu1自ationin A. pcrplitea dextra 
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was normal, while weak pulsation coukl be proved on the opposite 
side; in A. dorsalis pedis dextra no pulse. but on the opposite side 
weak pulse was proved. Pulsus clifferens w乱自 ex乱mined.
Jan. 23.-Feb. 3. Deep Ri)ntgen treatment was applied every other day. 
Dossi自： 600R. 
Feb. 10. Complained of sleeplessness on acount of pain in the righ七footand 
the whole morbid process in the righも2ndtoe bee乱mea little worse. 
Pulsu日differ・enswas examined. 
Feb. 15. Amputation of the right 2nd toe at the second rnetatarsophal乱nge乱1
joint. 
Feb. 28. Pulsus differens wns examined. 
Mar. 5. Pulsation in A. popli七eadextra was felt very faintly, that on the 
opposite side normal. Pulse in A. dors乱lispedis dextra was not proved 
but on the opposite side 101百c1alpulse felt in the homonymous artery. 
Pulsus differens was examined. 
Table IV. (case 4) T.人.， 36 yモarsold, man. 
Clin. diagnosis: Spontaneous gangrene. 
No. of I Date of I Blood ~re品 I Puls. dif. (arm) I _ Pnls. dif. (thigh) 
I I (mmHg.) I 丁「 j , I 
I ＇三 1 A. D. I I I .¥. D. : i 一1i削…iinationi ＿~ax. Min. j -RIτF.D. I T.D. l~~：－~i F.D. I T.D. 
一一一← • r;而 lm函了一一τ i mm: mm; 
1 Mar. 13. 126 73 6.9 ' 7.4 i ＋ー.5.0 7.5 + 
Mar. 17. Lumbo-sacral sympathetic ganglionectomy was performed. 
2 Mar. 2. 
I ! l I ! I 
116 1 68 ・iA 5.3 I + - '.?9 , 3.7 + 
3 Mar. 28. i20 i 60 i s.o : 9.o 1 + - 4.9 I 451 
4 .¥.pr. ・l. 122 (j.) 8.0 1・ー 6.0 ! 4.6 hバ i + ＋ 
.) Apr. 1. 
6 Apr. 18. 
io.o I + 109 59 9.2 4.H 6.0 I + i -
llO 7.0 5.1 + 6.0 i 7.0 + 
Course of the di同 ase.
Mar. 13. The p乱tient¥YflS n.dmitted to the clinic. Pulsus differen日 Uas examinec1. 
Mar. 14. Ulce1叫 ionat the tip of the left 2nd toe. Pulsation in A. dorsalis 
pedis on both sides palpable. 
M乱r.17. Lwnbo・sacr乱1sympathetic ganglionectomy of the retroperitoueal type 
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was catried out ¥vi th removal of the left 1 sもsacralganglion. 
Nar. 22. Pain lessened nrnl the ulcerous wonnd cleanecl Pulsu日 <lifferensw拙
e丈aminerl.
Mar. 28. ＂＇.仏 pain,the leg warmer. I>ulsus cliffereus was exnminecl. 
Apr. 5. ~o sign of epithelization. Pulsus differens W乱sexamined. 
Apr. 1. The wounrl was cover白d wiもh 目。f七 grnnulationancl crust. Pulsu白
differe11s was ex:乱mined.
Apr. 12・Hl.Deep R凸utgeuth白rapvwns avplied. Dosis: 600 R. 
Apr. 18. No local spontaneous vain. Pulsus differeus was examined. 
Table V. (case 5) ?IT. T., 51 years old, woman. 
Clin. diagnosis: Gan耳renefrom frostbite. 
~o. of r Date of Blood間風 l Puls. diff・（at叫 : Pnlsus di九（thigh）一
I . (mmHg.; Iー ←一一一一つー ' I I I 
! ' . ¥. D. I : A. D. I I . . ' I F.D, T.υ l一一←一一一一一’ F.D.I T.D. 町日nunationlexamrnat 
1 : mm' mm ' i 1 1 I 
1 :¥far 14 10.5 I 乃4 9 8 9 8 - - 3.0 I R 8 I ＋ ー
Mar. 1目 Lnmbo-sacralsympathetic伊昭lion削tomywas carier! ont. 
I I I ! I 
2 ?If山. 2. , I ~－ろ 2.1 I + 
。??? :¥far. 28. 3.0 ! 2.8 
3.5 i 3 . 5 ム＼pr. .~. 
Apr. 1. -1.2 4.2 
Course of the disease. 
Since Januay 1930 had ulcers in the right foot. 
Mar. 1. The patient was admi七tedto the clinic. 
Mar. 14. Pulsation in A. clorsalis pedis was hardly palpable on both sides. 
Redness up to the middle of legs. Pulsus differeus was examined. 
Mar. 17. Retroperitoneal lumbo”sacral sympathetic gangliouectorny was performed 
on both sides with removal of the riεh七 1stsacral and the left 5th 
lu町tbarand lsもsacralganglions. 
Mar. 22. Redness of the legs《lisappearecland they felt warmer. Temperature: 
R. 36.4 °0 L. 36.3。C. Pulsus differens was examined. 
:¥T凡1・.28. 'Vournls nearly healecl. Temperature: R. 31>.3°0 L. 35.7。C.Pulsu日
cliffer・en日 wasexamined. 
{)-;!) 織問、利l書官、左右不岡田正二及ポ λ外科的治潔ノ影響＝就テ
Pulsus differens ¥rns examined. Temperatm・e:R and L. 36.0°0. 5. Apr. 
'fempemtur・e:R 3R.0°0. L. 86.l 00. Pulsus <liffereus wr.s examiued. 
Table. VI. （《祖aseIi) （‘. ＼γ. :a－＇＂《
ι司lin.diagnosis: Haynand's di附出札
Apr. 1. 
I Blood I府間． Pnlsns dif. (arll) , l'1ls・1s <lif. (thi!{h) 
i (mmllg.）「一一一一ー一一一一「 一
十 A. 1>. I -"・ D. ト .F.D.i T.D. I I F.D. I T.υ． 
I '.¥I仏文． :¥! i日． ! i I I I H・ l L. I ! H. , L. ' 
mm nun I , 一一mmi mm, 11[ j Ii~ ! /,I ."i,IJ 1+ i - Ii.I -!,0 i 
J ,11.J >0-S:t!'nt［討y11path<・ti1・ 日誌1日li＇汀Hectり11ywas perform削1,
:u1 
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???＋ '・ ム＂pr.! 。
＋ 九H91 λpr. 18. G 
＋ 九.9G.l (;j リ，1λpr. :'1. I 
十8Ji /,1 ＋ 
）?｛?．?《?t>.0 .58 fl:' 人l’r. ：＞λ tづ
Course of the diseas白．
Since Angus七1928the paもien七hadsuffered from analgesia in the feet before 
admittance. 
The patient was fi(lmitted to七heclinic. 




!!'amtli011判・tけJt1_Y¥"H討 carried口，， . l¥far. 15. 
七he5th lumbar and 1st sacral out on ho七h side白 withr・emovalof 
ganglions. 
Pulsus differnus was examined. L.:¥:'i.l 00. H. 85.2°0, Temperaもur・e:l¥Iar. 22. 
Pulsus diffe1・en白川礼吋白xamine<l.L.35.4。C,R il3.7°C, Tempemtur・e:l¥Iar. 28. 
All七oescold. Temperature: H. :¥.).0°C, Pain in boもhlegs on walking. 7. Apr. 
Pulsus differens wrts examined. L. 85.2°0. 
R. Temp白1・ature:Th白 left1st t的、vasp'.1iuful when e;::posaJ to col<l. Apr. 1. 







Apr. 21. No notable change. Pulsu日differenswas examined. 
Apr. 25. Pulsus differens wιs examined. 
Apr. 27. Dismissal. 
Table. VII. ( c剖e7) H. S., 37 years old, man. 
Olin. diagnosis: Claudicatio intermittens. 
No；什… ｜山内｜恒虹竺〉ト sns i [ J土！と：r~：nu：竺明石：~1宣封土J竺＇It下~i F~T.D.
リ
4ー
Cour’se of the diseii.se. 
Nov. 19. The patient was admittetl to the clinic. 
Nov. 21. Varix: on the inside of the left leg. The lefもlsも， 2ndand 3rdもoes
coloured lividly. Pulsus differens was examined. 
Nov. 25. Retroperitoneal lumbo・sacralsympathe七icganglionectomy was carried 
out on the lef七sidewith removal of the left 5th lumbar, ls七and3rd 
日acralganglions. 
Dec. 2. The left foot felもwannerもhanthe right. Pulsus differens was examined. 
Dec. 9. Spontaneous pain disappeared en七irely.Pulsus differens was examined. 
Jan. 20. Dismissal. 
Teble. VIII. (ca田 8)8. A,, .fJ ye剖・sold, man. 
Olin. diagnosis; C!audicatio intermittens. 
おりfI D山 of I Blood Teress. I Pulsus di仏（arm) I _ Pnls•旭川（叫h）＿一一I I (rnmHg.) I f 
｜ ！一一一「一一一一｜ A. D. ! 1 人． D I 、 l白~amina ior下、， 、， p I I FD I巾η.；一 一一一二一』F.υ．T.D 一三L IM叫 Min-¥R I L. しょ~ ~斗J;J 十 一－
ti山i I I i i mm I mm I 
1 l?¥ov. ti・ I 114 I 86 I 3.5 I il.5 I -: -' ； ；，~ ; ：！.日 ｜ ＋
Xov. 30. Lurnbo・stwralsympathetic ganglion仇.tornyw出 carie<lout. 
:! ! D町・ 5. I 1rn I 10 I 2ρ ｜ :!.o I -I -I 日｜:¥.7 
3 Dec. 13. 113 I 7,5 み.~ 5.:; l.l ! 4.0 : 
4 Dec. :;o. ' 110 I 77 I 4.0 I 4.0 4.4 4.4 
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Cour目白 of the tli附；＇， S('
t当日p. G. 'rlw patient 、；1討 ν， lw i ttetl to the di 1fr. 
Nov. 21. l'ulsns differnus \\T.討 l'\::Lll1i1H•<l.
Ii¥』i
~（凡． :iU. Betroperito11et1l lumhじー 込山巴rnlsympatheti＜、 gm1gliouedomy ,yn:; canied 
。UtUl もheleft side with rew川ア：clof the I白ft1st同1・rnlgm1gliull. The 
left 』thlumhw 広日，1只lion、；Li;ouly brnisecl. 
Dee. ;). The left £, •nt felt 、；m1 e1・ than the other. Tei 1 pc:rn tun・IL33.0°0, L. 
:¥.j.7°C. Pulsus differeus ，.にse¥:t1ai lie＇・（l. 
De<'. rn. No pain on walkin日. l'ulsn付 differen呂、：t付 examinecl.
De<'. 30. No i1いれ：hlech:>ug・,._ Pulsus clif,・1:e1句、可aseむしminecl.
Table. IX. ( "'' 9ノK.'I.，ゴI.＂《J山行 old,man. 
Clin. diagnosis; Ciandieatiυintermittens. 
;.;,_ of I D.ite of I Bl〔lOd，~r＇叫 I Puls d肝（arm〕 I Pu叫lsns《li
I ：〔rnmH耳．〕「 I ' i I I 
｜ ｜一一一一一－1人． D. i i人． D. I I 
円山山川ion1exarnination':¥Lax・＿＼Jin1 「－1F.D. T心｜ l一一一iF.D・1Tぷ
L I • R!L.' IH. L.I I ' ' ' ' ' ' 
1 I rnm I mm! I mm I mm ! 
1 :'liar. ：！λ 山：日 I10.0 ! io.o i • 10.0 I山（＋
.Har. :!). Lnmbo-sacTal s_nl':.tlieti" gangliけn判t• 》＇＂.＂ was performed. 
・》 .¥pr. i. I l＇川 I -1~ l.:! n.~ - - s.0 I川｜＋
.＼［’r. I. I llO I；日札l S.l I 6.9 8.0 ＋ 
-! I ,¥pr. H. 115 65 6.4 • 6.-! 
δ " 116 51 9.0 9.0 G.-! .).U ' + 
6 人pr. ~－i. 10:! .)/ F.7 ' 8.7 6.7 ＋ 
I .¥pr.出 出｜ λ8円I 4.0 .) .) + 
Course of the clisease. 
Befo1・e admittance the pntie1北 lrn<l 《（山11bi1l引lof i11tc•n11itteut d:cwlication 
since 1925. 
J'lfar. 22. The patien七、v:is:L<lmittecl t" the di1i<・ 
Mm・.25. No ulcerous wonrnl. Pulsrttion in A poplitc・；L 'le¥:b-:t ¥ :,s p1tl p:d >le 
while 01 the opposit白 si<l＜ろ）1け puls日 iu七he corresponding rtr‘tery. 
Pulse in A. <lorsalis peilis rlextrn was felt bu七insiuistra 110 pulse 
could be p；・りVι1. l'ulsus cliffe1日1,s山：，se'Cmni ue<l. 
l¥far. 2G. Re七roperi七oneallurnbo-sr，巴r,lsyrnpn,七he七icgm1gli 川 1ed.＜山川、vies cani el 
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out on both sides with removal of the right 1st sacral aml the left 
5th I山 ibarand 1st sacral ganglions. 
Apr. 1. Xo pain and cyanosis. Fee七feltWftl1U白r七hanbefore. Tempei'ature: 
R. 35.4°C, L. 35.6°0. Pulsus differen日wasexamine<l 
Apr. 7. '.l'emperature: R. 35.6°C, L. 35.1°C. Pulsus differens was ex乱mined.
Apr. 14. Temperatur・e: R. 35.3°C, L. 35.4。υ. Pulsus <lifferens was exiunined. 
Apr. 21. Temperatur・e: R 35.0°0, L. 35.6°0. Pulsus differ臼nswas exmnined. 
Apr. 25. Nり 110七ablechaug. Pulsus tliffereus wれsexamine<l. 












Table. X. (c岨 e10) K. Y., ;). years old, man. 
Olin. diagnosis. Asthma bronchiale & aneurysma aortae. 
Date of Blood re田．(mmHg.) 1-ru:I~ 
I I I mm mm 
I :.¥far. H・ 1 no 65 1 1・6 6.2 
i :.¥Iar. 2. I 106 . 63 I 5.4 4.0 
I l¥I肌 24.仇rvi叫alsymr》乱the~ic gan 
on the right si《fo.




Apr. 5. r 102 ; 65 I 8・o1 5.4 1 + 
人pr.1. : 124 so I 4.9 ：；.向 I + 
Apr. 12: Cervical syrup抗heticganglionectomy was performed 
on the lefもside.
｜ムpr.18. ll7 18 4 . 5 ：.内｜ ＋ 
_¥.pr. 21. 124 78 4.1 3.8 ＋ 
.¥.pr. 25. 128 85 4.6 4.6 
.¥pr. 28. 128 90 2，自 :UJ ＋ 
(Pulsus differens was examinecl only in the upper extr円1ities.〕
Course of the disease. 
B白foreadmittftnce the patient was treated in七he3rc1 l¥le<lical Clinic withouも
any re巴overy.
l¥for. 13, The patient was itdrnittecl to the 1st 8urgical Clinic. 
l¥Iar, 14, 8ibilants arnl rales al over lungs. 
ユfar.24. Cervical sympathetic ganglione巴もomywas carri白d out wiもh resection 
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of ganglion cervicale medium arnlε：anglion cervicale inferius on the 
right side. 
Mar. 28. Cough and sputa climinisherl m乱rkedly. Pulsus rlifferens U九沿ex:amined.
Apr. 5. All symptoms considerably better. Pulsus differens '" I出 ex:amined.
Apr. 8. Though sibilants and rales hail diminishecl they were still auclible al 
over lungs. 
Apr. 10. Abundant sibilants arnl rales especially in the lefもlung.
Apr. 11. Pulsus differens was examined. 
Apr. 12. Cervical sympathetic ganglione巴tomymu; performed on the left sicle 
with removal of ganglion steratum. 
Apr. 18. Rales in the mi《lcleanterior portion of lul{¥"s scan七y. Pulsus clifferens 
was examined. 
Apr. 21. Light attack of <lyspnoea. Pulsus <lifferens was e:rnminetl. 
A pr. 25. Pulsu日differenswas examined. 





Table. XI. ( c田e11) K, :¥., 14 years old, lJ，小
Clin. diagnosis: Gonitis tnberculos:i. dextra. 
I Pulsns differens in the lower extrPmities. Date of I 
I .¥. l. I I 
examination ｜一一一一 7一一一一一一一一一1F. I> ' T. D. 
I H. I L. ! 
Jan. '.!.7.λ，I i 6.0 + I mm 1 mm i 
Jan. 28.-Feb. 1:!. ・Treated with deep X-ray therapy. 
Feb. 16. -!.H 





-! I l¥Iar.λi -!.7 I G.l I I + 
(Pulsus <lifferens was examined only in the lower 四 trernities.)
Course of the disease. 
Before the deep Rontgen therapy the patient hml undergone Leriche’s opera-
tion on Nov. 6. 1929. 
Jun. 26. The paもienもwas a<lmit七日clto the clinic.:. 
Jan. 27. Tempera七ure:R. 35.6°0, L. 35.1°C. :Hanv wuurnls in th白 uppe1・ and 
lower parts of七heright knee joinも. Pulsus cliffereus was ex:品minefl. 
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.Tan. 28.-Feb. 12. Treated with de白pX-rn.＼’s every other day. Dosis: 300 H. 
Fell. 15. ~o notable《・hm1日Pin the wounds. 'femperature: R 35.2°C, L. 35.0°U. 
Feb. 16. Pulsus differ白usw:ts ex:mninetl. 
Feb. 27. Temperature: H. 35.乞0U;L. H.0°U. 
Feb. 28. Puesus differens was e主arnined.
l¥Iar. 5. Temperature: R :¥.).0°U, L. 35.2°U. Pulsns《liffer白nswas ex:ttmined. 
JHar. 1. Dismis耳目lwithout sufficient improv白mentuncler un乱voicfablecircum-
stances. 
Table. XII. （《
Clin. dia止＂村 i句（；，’niti't1』1刊＇C'l1¥<1S品 <lextra.
l'ulsus differens in the lower extremities. 
;'¥ u. of I l>atP of －一一一一一 一「一一一一 ' 
I ¥. l. I I 
examination I examination ＇ー－ • I F. D. I T. D. 
I I H. I _:!_:. i I 
! nun i mm I I 
1 ・ Ja'.1. :!/. 2.8 ! ：；.九｜＋｜
.Tan :!t:.～ Feb 1:!. 'I、reat帆lwith deep Rontgen therapy. 
:! ！仙叫 1 :!.() 1 3.5 I + 
, : Feb. 16. t>.:! /.:! ＇十
主 ．?? ????．?? ?、? ? -L:! ，？．》 ＋ 
<) "liar. 5. i ：；ろ i.:; I + 
(Puls•.is diγ守renswas <'Xct11i 1eil only i 1 thel• パ＼'lrextrεmities.) 
Uourse of七hedisen.se. 
8ep. 15. The patieut w乱sn.dmi七tedto th白 clinic.
Jan. 27. At the upper par七ofthe knee joiuもりfthe sufferi ug ex:tremi七ythere 
were tlu・eewouwls aml they were covered with grannlntiou. Ead1 of 
them h制1a fistula. 'femp白1・a七urewas under 35.0°U 011 ho七h sides. 
Pulsus t li f巴reu白、＼＇H吋 examiuecl.
Jan. 28.-!<'eh. l~. Deep Hi》11t~m1 th臼ntpyw:1s applied every other 《fay.Dosis. 
:lOO R 
Feb. ~. Temperntur・e:lt. :¥.Ui0U, L :¥:J.¥l°C. 
Feb. 10. Pulsus diff臼reu目、、；L討 ex:aminml.
Feb. 16. 'L'emper叫ure:R :¥().1。ιL.35.8°U. Pulsus tliffer白nsW悶 ex:arniuetl.
Feb. 28. 'femperntur・e:H. 35.9°0, L. B5.0°C. Pulsus differen日wasex:aminetl. 
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l¥'lar. 11, Dismissal. 
Table. XIII. (casP, 13) S. H勺 19戸沼刊 uld,Wけ111a•1.
Clin. diagnosis: '. lst＜川I引 ・litistuberculos'.l. uf the left tibia. 
J¥o. of Date of ｜一！？？型止tlw10w ・r竺唖
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'¥lar. :!S. 7.1) 6.4 
I －~l》1・．乃． ，予.：） 4.5 
8 Apr. 11. j :!.G I :l.7 ' + 
(Pulsus clifferens was examinedυnly in tl1e lけwerexもremities.)
Course of the disease. 
Before our ex:amination, the affected tihia had been trepanuecl on .l!,eb. 4. 
1929. Leriehe’s operation was carried out on the lefも日icleon O巴t.9.七h白 saine
year. 
Feb. 4. The patient was admitt白cltu tlrn diui1・
Feb. 7. 'rhere was a wound aも七heuppar ernl of the left tibia coverecl with 
loose gra1iulation tissue. JHarketl atrophy from disuse of the left 
e丈tremih. Circmnference: R 当7.7cm,L. 25.Gcm. 
Feb. 8.ー 19.Deep Rontgen therapy wns appliecl引’el'.¥'o七her<lay. Dosis: 450 B. 
Feb. 22. Complained of pain in the woulHl. Pulsus《lifferensu品付 ex:aminecl. 
Feb. 28. Temperatur・e:R 2.;_,)°C, L. B:J.8°C. Pnlsu日 differensw:Ls ex:aminecl 
:¥Iar. 5. Betroperitoneal sacral sympaもhetic S；日以limieいもけ11.)'、；Lscarried out on 
the left side with r・ese口tiunof the 1st出レ・rnlganglion. 1ヘilsnslif fer-
ens was ex:aminecl. 
l¥for. 22. Complainecl of pn.iu in the wouncl again. Pulsns 1lif f白rens ＂.；同
e丈aminecl. 
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i¥far. 28. Te立iperatur号 R 36.7。C,L. 36A°C. Pulsus differ白nswas examined. 
Apr. 5. Temperature: R. 35.6。C,L. 37.l 00. Pulsus differens was examined. 





Table XN. (case 14) T. K., 30 yea問。ld,ma'.l・
Clin. diagnosis: Eczema in the right leg. 
I>ate of Pulsns differens in the lower extremities. 
exam maも！On D・iT. D. 
I ! mm mm I 
Jan. 18. I 川 I 9_,3 ! + 
Jan. 18. Zeriehe’s operation was performedυnもhelower extremiti出．
!F此 1. I 9.1 ! 9.1 I - ! 
(P冶lsusdifferens was examined only in tbe lower extremities.) 
Course 0£ the disease. 
Jan. 17. The patient was admi七tedto the clinic. 
Jan. 18. Pulsus differens was examined. 
Leriche's operation was carried ou七onthe tight side. 
Jan. 22. Erosion markedly healed. 
Jan. 28. Eczema completely heale〔1.
Feb. 1. Pulsus differ白nswas examined. 
Table XV. (c田e15) H. K., '.!Iyears old, man. 
Clin. diagnυsis: Tuberculosis of the le代 ankle-jりint.
1 I .Pulsus differens in the lower extremities, ~o. of I Da伏 of ! 
I Iλ. J). .・叶.1 I 
examination I そxarninatiυn ｜一一一 一一一一一一叶 F. D. I T. D. 
一一－ L 一一一一一Lー H.__ _I __ ＿！，.」二 一 ！一 一一一
! mm 1 mm I 




Fe！λ 乃.1もetroperitoneallmnht上sacralsympathetic ganglion帆：tumy 
was performed on the left side. 
i Feb. Hl. 7.5 5.0 ＋ 
Feh. :.'8. 8.0 4.2 ＋ 
.¥la1・. I. リえ．サー .J.4 ＋ 
5 ! ¥[ar. H. i 8.1 I G.4 I + 
(Pnbus《if ere日swas examined only in the lower extremities.) 
Cours白 ofthe disease. 
Feb. 1. The patient was乱【:lmitt<沢1もoth白 clinic.
織田、前1部、左右・不同脈＝及ポス外科的治療／影響こ就テ G97 
Feb. 5. The left r.nkle-joint markedly swollen arnl in the upper part of 
mall白oluslatern,li日 therewas a fistula. Ou this day retroperitoneal 
lumbo-sacral sympathe七ic ganglionectomy W乱scarried out onもhe
left side with removal of the 4th and 5th lumbar 乱ndthe 1st srtcr品l
ganglions. Pulsus differens W乱sexamined. 
Feb. 1 fl. The wound bee乱meO白イlematous. Pul自usdifferens was ex:乱mined.
Feb. 28. Oedema vanish白d 白ntirely. Pul日usdifferens was ex:amlne<l. 
Mar. 7. Pulsus differens was examined. 
~\Iar. 14. Pulsus differens was examine(l. 
II. Summary and discussion. 
The乱uthorsstudied the influence of the surgical treatment applied tu 4 
cases of spontaneous gangrene, 1 case of gangrene frυm frostbite, 1 C乱自白
of Raynaud’s dise回 e, 3 cases of claudicatio intermittens and 1 case of asthma 
br・onchi乱lewith aneurysma aortae upon pulsus <lifferens in the upper or the 
lower extremities or both in the long course of the disease followed the treat-
町1entapplied. According to their results pulsus differens w乱sfound in th白
four extremities b白forethe surgical treatment in al the cas巴s,and smaller am-
plitude of the pulse curve was found on the side on which the subjective cum-
plaints were more日eriousthan on the other, ＂’ith the exception of cf¥s。4,as w乱S
stated in l¥I. Oda’s previous reports. This pulsus differens in the four e:dremi-
ties provecl before the surgical tre乱tment,was influenced 1 》~· the therapeutics 
applied, though the degree of the influence was (lifferen七fromC乱seto case. 
By the therapeutics applied th巴 differencein the pulses on hoth side日 was
diminished, equali自edor reversed, and the cause of such alteration of the jdiffe-
ren巴ewas the relative incre乱.sein the amplitude of the pulse curve an<l the 
incr・ea日ein the clicrotic property, showing dilatation of the blood vessel. In 
the mikl cases either in the upper extremities or in the lower the difference in 
the pulse自 onboth sides w乱sequalised or reversed, while in the serious ones 
the difference in the pulses was not markeclly alteret1, or《ml.1・ a slight diminu・
tion of the difference took place. Such a diminution of the difference 
took place ca. 7 d品ys after operation or deep X-ray treaもmenも， and
7-1」 days after the pnl日明 onhoth si《ぬ司 had beeけ11<'equal. if those treatm-
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ents had a f乱vornblepffeet upon the日erlise乱se円. That is to say, the effect of 
the treatments 乱pplieclis r・evenleclat such an int円 val~，fter the treatments have 
been c乱rrierl川lt.
The change in the pul日evolume on e乱chsi<le can be mer.、sureclby lVI.Oda’自
白phygmodifferentiometrymethod, which is very convenient and accurate for 
examining the change in the blood fl心、vin the arteries on both日ides. Hitherto 
the relief of p!tin h乱Bgenerally been u自白la日 a crite1旬n hy which to judge 
whether the heれtme11th乱sresulted in impr・ovement. A pain is c・nused by as・ 
phyx.ia《.lueto interrnpticn of the hloccl rnpply. however二ohjecti刊 fiL《1uumeri-
cal estimation of thド changein the blood fl川 V may he r, more rational method 
of judging・ the result of the treatments than the ohsmvntion 引fsubjective 
complaints白uchas pain. 
Leriche’s peri乱rterials~·mpathetic neurectomy, Ito-Ohs乱wa’slumbo・日乱crnl (cer-
vico-thoracal) sympathetic ga11glio11ectcmy or c1eep n.)11tgen the1・日刊 is employecl 
to lessen the objective complai叶s,which are usu乱Uyvery serious, hy irn>r収 sing
the blood flow in th自 suffer・iugextremities. For this purpose R Leriche advo-
cated his new procedure，乱cloptin広 M.,J乱1】oulay’只（11) icle乱. After 
his first report. hacl been pnhlished, rnm1y authmR exornined th乱tmethod ex-
perirnentally and clinically.白川neof them such ns Lehman (12), Wieclhopf (13) 
ぱc. 臼tateclthat the 1・esulh;of their exp引rimentsshowed that this oper乱tion 
hacl uot aεoocl effect, w l一1ilo 削 ine 《1therssuch乱S F. Briinning・ & 0. Stahl, 
U'. Briinninε＇E. c‘l’mp bell ( 14), A. Halstead & F. Christopher (15), Lehm乱nn
(16), H. Kiimrnel (17), .J Philipowicz (18），行. Schlesinger (19) etc. declared 
th乱tit had. 
In the course of the pres白utiuvestigation, LC.riche’s oper乱tionwas carriecl 
out only in one c:1sf~. and it was fouml that the pulse once equalisecl by Ito-Oh-
sawa’s lurnhc-sacral sympathetic 戸品目日li心uectomyin the upper extremities was 
a広ainclisturhed 3 dれy討 afterLerich日’soperation, hut 16 dnys after this oper乱b
ion the difference in the pulses ¥¥US reye1sed, while the difference in the pulse日
in the lo、verextremities that ＜円’lllT‘elh~＇ rela1；附乱fterlumho sacr乱l自ympathetic
ganglionectomy w拙 dirninisheclhy Leriche’s operation. 
行i1w()T. Ohsawa I’nl予lish剖lhis new procedure A. Adson ゐ G.Brown (20) 
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(21) have tl.dvocated it tl.s a successful method of trel1tiug peripherial vascular 
dise乱目白sof the臼x:tremities. Accor《liugtりもlwrゃsnitsof the authors ouservatio11, 
lumbo喝acrals戸npatheticganglionectowy is mor中 favorablethan L<'.・rid1e’s oper-
ation. The <lilatl1tion of the bloo<l vessels on the opentte<l si<lぃtookplace 6,1~ 
days after the op色r乱tion. 
Ft Philip；ゐ ITuuick れpplieclde白P R111t只白1therapy in the treatment of 
thrnrnboaugilitis ob日七ernns(Biirger) and lYl. ~乱kata & E. Earatsu (22) 乱.lso
used it in tre乱七iug spontaneous gangrene, mi<l Monier・Vina.rd (23 ). Monier『
Vinarcl, L. D臼lb臼nn& H・Beau(24) ancl J. Bo乱k(25) appliecl it in Rayn乱ud’s
di seas白・ The p1・es白ntauthors applie(l deep X--1切れγ円 h 1 the lurnbnr g乱nglionsin 
11:'.1y pn七ientswho had pnlsus differens. Acco0tling to their results, the de白p
x・1・町v treatrnent diminished, equalised or 1田eversedthe <1iffere1we in the puls巴S
on both sides within a f白wday日after七heapplication. 
The authors carried out Leriche’s operation in a case of e凸zernain th白 lower
8'＇｛もremities( cas白 14),with good effec・t B.工岳riche(26) appliecl his owu prnce・ 
dure in this d.isease, obtaining氏。od1田esults.
T. Ohsawa used his lumbo-sacral R.vmpathetic gn1山li"rnwtomyfor osteomyel-
itis of the ex七remitiesand 工． Browntree & A. A<lson (:ti) trea七白＜l pιtients 
with polynrthritis of the 1りwerex:h・emitiesby bilateral lumbar symp'.tthetic 
ganglionctom~－ and ramise巴tomy.りbtainiuggoocl r白sults.But uo one hrcs hi th日1・－
to tried the deep X-ray treatment for m・thritisof ex:trernities shけwingpulsus 
differens as a result of ntrorhy from <lisuse, observiHg the influence of this 
treatment on the difference in the pulses. The authors applied the deep R nt-
gen therapy in such arthritis of th向 lo＼’er・extre1nities. Accorピliugto their re-
sults, pul日us<lifferens in such cases ＇＂乱 snot affected, and they ex:amined pulsus 
cliffernns in the com se of the <lisers1' fり1・athme loug after the treatment. 
Incases which had been su bjecte<l t《》 lurnbo－自乱cral円y
however, pulsu自 differ唱enswas aff色G七白《1,and the iufluenc白羽＇asjus七asin the 
case of the vascularイlise乱sesabove men七ion自d.’bu七ina smaller degree. Dimi・
nution of the difference in the pulses on both sides took place wi七hiu14《lays
after七heopera tion. 
'.('he discrepnncy between the 1モsnl十円 obtnine<l by the <leep X.-ra¥' treatment 
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乱ndlumbo-s乱cralsympathetic ganglionectomy shows the v乱.lueof tyhese therapeu-
tic r. ethods. In the case of spontaneous gangrene, intermiもtent claudication 
or Raynaud’s dise乱seetc. the excitability of the sympathetic nervous system is 
rnisecl a.ncl the effectiveness of the deep X-ray treatment in those cases was 
greater than that in control c乱sessuch乱sg・onitis,osteomyelitis and tuberculosis 
of the ankle-joint. 
With regard to the duration of the effect of these ther乱peuticmethods. one 
must observe much longer. 
IV. Resume. 
1) The authors studied pulsus differens in various cases before and after the 
surgical七reatmentapplied for them with following results: 
2) In the case of vascular diseases such as spontaneous伊 ngrene,clnuclicatio 
intermitもensor Raynaud’s disease, pulsns differens exists 乱sa symptom even 
before七.hetreatment. 
3) Pulsus differens in modified by the surgical treatment applied for these 
dfaeases. In :rnild cases, the difference in the pulses on bo七hsides is equalised 
or rever-secl, while in serious ones, pulsus differens is only diminished, 
4) By examination of pulsus differen日 beforeand after surgical treatment, 
the merits of the the1可＞euticmethod円 employedcan be decided. From this 
point of view, lumbo-sacral (cervico-thoracal) sympathetic ganglionectomy sur-
P乱ssesthe other two. In the rnmaining two the authors prefer deep X-ray 
treatment for vnscular diseases in the peripheral parts of the exttemities as a 
therapeutic method. 
The cordial thanks of the :tu七horsare clue to Prof. T. Mashimo, and Assistant-
Prof. T. Ohs::twa for their kind guidance and en巴ouragement.
Explanation of the photograph日．
Fig. I. Case 1. Before tre乱tment.
The nmplitude anrl form of the pulse cu町田 differfrom each o也er, but 
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b-,jg・ IL Cn,se 1. 42 <lays :i,fter the p日rformm1引巴 of lumho-imcr・乱IS_l'll 1 ]Wt he tiれ
g:i,ug・lioned川 1.¥'011 both何i<l1>s¥¥ith r 
the 1臼tn・《l21日1s品川田；dgn,n符lions.
The right pulse cun’e is n,hsolutel.1・ t lie sm11e :o討 theleft in amplitude, form 
ancl time. 
(Pressure, 60 mm H只・〕
In all the photogr・aphs,the upp白r curve denotes the pulse curve optainecl 
from the right arm, the lower that, of tha left. and the time-marker shows 0.2 
sec. 
Remarks. 
In all tacles 
A.D.: denotes the difference in the amplitucle of the puls日日U1・Y出（C11it:mm.) 
F.D.: denotes the《lifferenceof the f"1・11. 
T.D.: denotes the time difference. 
Max.: denotes the ma丈imumblood pressure (mm. H日・）
Min.: denotes the minimum cUoocl pressure (nnn. H只，）
R.乱ndL.: denote the right乱rnlthe lef七日iclerespectively. 
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